Akebia Stem is a crude drug mainly used in Kampo prescriptions for its diuretic and antiphlogistic effects. According to the Pharmacopoeia of Japan (XV), Akebia Stem is prepared from the stems of Akebia quinata (HOUTT.) DECNE or Akebia trifoliate (THUNB.) KOIDZ. (Lardizabalaceae). Previously, we performed a systematic phytochemical examination of A. trifoliate stems and isolated a total of 25 triterpene and triterpene glycosides, some of which were new compounds.
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Triterpene Glycosides from the Stems of Akebia quinata
Yoshihiro MIMAKI,* Saya DOI, Minpei KURODA, and Akihito YOKOSUKA The stems of Akebia quinata have been analyzed for their triterpene glycoside constituents, resulting in the isolation of six new triterpene glycosides, along with 19 known ones. On the basis of extensive spectroscopic analysis, including 2D NMR data, and chemical evidence, the structures of the new compounds were determined to be 3b
,29-dihydroxyolean-12-en-28-oic acid, respectively. The main triterpene glycosides contained in the stems of A. quinata were found to have two sugar units at C-3 and C-28 of the aglycone in this study, whereas those of Akebia trifoliate were reported to possess one sugar unit at C-28 of the aglycone. It may be possible to distinguish between A. quinata and A. trifoliate chemically by comparing their triterpene glycoside constituents. 13) respectively.
Compound 10 was isolated as an amorphous solid and showed an accurate [MϩNa] ϩ ion at m/z 1257.5906 in the high-resolution electron-spray-ionization time of flight mass spectrum (HR-ESI-TOF-MS), corresponding to the empirical molecular formula C 59 H 94 All the proton signals for the sugar moieties were associated with one-bond coupled carbon signals using the 1 H-detected heteronuclear multiple-quantum coherence (HMQC) spectrum. The GlcUA and Rha residues were considered to be the terminal units, as shown by the absence of any glycosylation shifts for their carbon signals, while the C-3 hydroxy group of the Ara unit, the C-4 of the glucosyl unit (GlcЈ), and the C-6 of the other glucosyl unit (Glc) were suggested to be substituted by comparison of the 13 C-NMR shifts with those reported in the literature. 14) In the (Me), and the signal due to C-2 of the arabinosyl unit attached to C-3 of the aglycone was displaced downfield by 3.0 ppm and observed at d 74.6, suggesting that the C-2 position of the arabinosyl moiety is glycosylated by the additional L-rhamnosyl unit. This was consistent with the fact that the product obtained by alkaline hydrolysis of 13 with 4% KOH in EtOH, through which the ester linkage of the triglycoside to C-28 of the aglycone was cleaved, was identical to the known compound 6. Confirmative evidence for the sugar sequences of 13 was found in the HMBC spectrum, in which long-range correlations were observed from each anomeric proton across the glycosidic bond to the carbon of another substituted monosaccharide or aglycone (Fig. 1) . The structure of 13 was established to be 3b-
Compound 20 was shown to have the molecular formula C 59 H 94 O 28 on the basis of the HR-ESI-TOF-MS data. Comparison of the 1 H-and 13 C-NMR spectra of 20 with those of 10 showed considerable structural similarity. However, the C-NMR spectrum, the signal due to the C-23 methyl group, which was observed at d 28.1 in 10, was displayed by a signal due to a hydroxymethyl carbon at d 64. 
Compound 24 was deduced to be C 47 H 76 O 17 from the HR-ESI-TOF-MS data. The The carbonyl carbon signal due to C-28 was observed at d 180.2, which suggests that no sugar is linked to the C-28 carboxyl group. These spectral properties of 24 were essentially analogous to those of 5. However, the molecular formula of 24 was higher by one oxygen atom than that of 5, and the NMR signals arising from the ring E part of 24 were different from those of 5, especially in the lack of a methyl singlet due to Me-29 or Me-30 in 24. Acid hydrolysis of 24 gave 3b,29-dihydroxyolean-12-en-28-oic acid, 15) L-arabinose, D-glucose, and L-rhamnose. The triglycoside attached to C-3 of the aglycone was confirmed to be the same as that of 5 based on the HMBC spectrum of 24 (Fig. 2) . The structure of 24 was determined to be 3b-
Compound 25 was assigned the molecular formula C 47 H 76 O 18 using HR-ESI-TOF-MS. H-NMR data, together with the deduced molecular formula of 25, which was higher by one oxygen atom than that of 24, and the 13 C-NMR information, suggest that the aglycone moiety of 25 has one more hydroxy group than that of 24. Acid hydrolysis of 25 resulted in the production of 3b,23,29-trihydroxyolean-12-en-28-oic acid, 16) L-arabinose, D-glucose, and L-rhamnose. The triglycoside attached to C-3 of the aglycone was ascertained to be the same as that of 5 and 24 by analysis of the HMBC spectrum of 25. The structure of 25 was established to be 3b-
Compounds 10, 13, 20, and 22 are new triterpene bisdesmosides with a terminal glucuronic acid moiety as a sugar unit, and 24 and 25 are new triterpene monodesmosides, of which the aglycone has a hydroxy group at C-29. Our previous chemical study of the stems of A. trifoliate resulted in the isolation of a total of 25 triterpene and triterpene glycosides, among which the main triterpene glycosides were monodesmosides with one sugar unit at C-28 of the aglycone. 1) In this study, 8, 12, 18, and 19, which are bisdesmosides with two sugar units at C-3 and C-28 of the aglycone, have been shown to be the main triterpene glycosides contained in the stems of A. quinata. It may be possible to distinguish between A. quinata and A. trifoliate chemically by a comparison of their triterpene glycoside constituents.
Experimental
Optical rotations were measured using a JASCO DIP-360 (Tokyo, Japan) automatic digital polarimeter. IR spectra were recorded on a JASCO FT-IR 620 spectrophotometer. NMR spectra were recorded on a Bruker DRX-500 spectrometer (500 MHz for 1 H-NMR, Karlsruhe, Germany) using standard Bruker pulse programs. Chemical shifts are given as the d-value with refer-Vol. 55, No. 9 ence to tetramethylsilane (TMS) as an internal standard. ESI-TOF-MS data were obtained on a Micromass LCT mass spectrometer (Manchester, U.K.). Diaion HP-20 (Mitsubishi-Chemical, Tokyo, Japan), Sephadex LH-20 (Pharmacia, Uppsala, Sweden), silica gel (Fuji-Silysia Chemical, Aichi, Japan), and octadecylsilanized (ODS) silica gel (Nacalai Tesque, Kyoto, Japan) were used for column chromatography. TLC was carried out on precoated Kieselgel 60 F 254 (0.25 mm, Merck, Darmstadt, Germany) and RP-18 F 254 S (0.25 mm thick, Merck) plates, and spots were visualized by spraying with 10% H 2 SO 4 followed by heating. HPLC was performed using a system comprised of a CCPM pump (Tosoh, Tokyo, Japan), a CCP PX-8010 controller (Tosoh), an RI-8010 detector (Tosoh) and a Shodex OR-2 detector (ShowaDenko, Tokyo, Japan), and a Rheodyne injection port. C-28), 33.1 (C-29), 23.7 (C-30) ; signals for the sugar moieties, see Table 1 .
Plant Material
Acid Hydrolysis of 10 A solution of 10 (24.1 mg) in 1.0 M HCl (dioxane-H 2 O, 1 : 1, 2 ml) was heated at 95°C for 2 h under an Ar atmosphere. After dilution of the reaction mixture with H 2 O (5 ml), it was extracted with EtOAc (10 mlϫ3). The EtOAc extract was subjected to a silica gel column 
